microsystems

Sun Micr osystems Inc. 2550 Garcia Avenue Mountain V iew, CA 94043 U.S.A

SunPC3.0WhitePaper

© 1992 Sun Micr osystems, Inc.—Printed in the United States of America. 2550 Garcia Avenue, Mountain V iew, California 94043-1 100 U.S.A

All rights r eserved. This pr oduct and r elated documentation is pr otected by copyright and distributed under licenses r estricting its use, copying, distribution and decompilation. No part of this pr oduct or r elated documentation may be r eproduced in any form by any means without prior written authorization of Sun and its licensors, if any .

Portions of this pr oduct may be derived fr om the UNIX® and Berkeley 4.3 BSD systems, licensed fr om UNIX Systems Laboratories, Inc. and the University of California, respectively . Third party font softwar e in this pr oduct is pr otected by copyright and licensed from Sun’s Font Suppliers.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosur e by the government is subject to r estrictions as set forth in subparagraph (c)(1)(ii) of the Rights in T echnical Data and Computer Softwar e clause at DF ARS 252.227-7013 and FAR 52.227-19.

The pr oduct described in this manual may be pr otected by one or mor e U.S. patents, for eign patents, or pending applications.

TRADEMARK

Sun, Sun Micr osystems, the Sun logo,SunSelect, PC-NFS,OpenW indows, and SunPC ar e trademarks or r egister ed trademarks of Sun Micr osystems, Inc. UNIX and OPEN LOOK ar e register ed trademarks of UNIX System Laboratories, Inc.MS-DOS, Micr osoft, and W indows are trademarks or r egister ed trademarks of Micr osoft Corp. Lotus, and 1-2-3 ar e regiter ed trademarks of Lotus Development Corp. Borland, and Paradox ar e register ed trademarks of Borland International Inc. Intel and Intel486 ar e register ed trademarks of Intel Corp. All other pr oduct names mentioned her ein ar e the trademarks of their r espective owners.

All SPARC trademarks, including the SCD Compliant Logo, ar e trademarks or r egister ed trademarks of SP ARC International, Inc. SP ARCstation, SP ARCserver , SPARCengine, SPARCworks, and SP ARCompiler ar e licensed exclusively to Sun Micr osystems, Inc. Products bearing SP ARC trademarks ar e based upon an ar chitectur e developed by Sun Microsystems, Inc.

The OPEN LOOK® and Sun™ Graphical User Interfaces wer e developed by Sun Microsystems, Inc. for its users and licensees. Sun acknowledges the pioneering ef forts of Xerox in resear ching and developing the concept of visual or graphical user interfaces for the computer industry . Sun holds a non-exclusive license fr om Xerox to the Xer ox Graphical User Interface, which license also covers Sun’s licensees who implement OPEN LOOK GUI’s and otherwise comply with Sun’s written license agr eements.

X Window System is a trademark and pr oduct of the Massachusetts Institute of T echnology .

Preface

This paper will discuss how the SunPC pr oducts and PC emulation works and the performance of SunPC ™ products compar ed to PCs.

The SunPC pr oduct is comprised of a softwar e and har dwar e component—the SunPC softwar e and the SunPC Accelerator . The SunPC softwar e emulates a PC-AT. Most MS-DOS ® applications that can r un on a PC-A T, can run out of the box on SunPC pr oducts. The designers of the SunPC pr oduct line have made every ef fort to ensur e robustness and PC-compatibility . The SunPC softwar e offers fast 80286 to 80386SX performance in text-based DOS applications.

The SunPC Accelerator is a single-wide SBus car d, containing an Intel ® 486 processor and a custom Application Specific Integrated Cir cuit (ASIC). If a customer alr eady has SunPC softwar e, adding a SunPC Accelerator can increase the performance to close to 486 PC speed.

ii SunPc 3.0 White Paper— April 1992 1

TechnicalOverviewandPerformance

Before examining SunPC performance, it’s important to understand how PC emulation works. PC emulation is accomplished by taking PC har dwar e components essential for MS-DOS applications to work, and emulating them with softwar e processes. One component, the Intel ® CPU, is included with an accelerator , but other components still have to be emulated with softwar e processes.

SunPC Emulation Softwar e

While r unning the SunPC window , you can see the pr ocesses r esponsible for operation:

Software Emulator

The pr ocess, spc.sva_a3_bm_prod,is the softwar e emulator . It emulates an Intel 80286 pr ocessor in pr otected mode. It also emulates the supporting devices that a PC needs to operate, such as the floppy contr oller, video adapter , astro%: ps -ax | grep sunpc
 4315 co S     1:26 /usr/sunpc/bin/spc.sva_a3_bm_prod
 4316 co S     4:12 /usr/sunpc/bin/sunpc.dws.xview

2 SunPC 3.0 White Paper — April, 1992 timers, and the serial and parallel port contr ollers. When the SunPC accelerator is used, the spc_sva_a3_bm_prod process off-loads some of the emulation, such as the CPU, timer , and graphic subsystem for video, but still handles all other components.

OpenWindows Environment Interface

The pr ocess, sunpc.dws.xview, is the interface between the SunPC softwar e emulator and the OpenW indows envir onment. It includes support for properties forms, clipping, text r endering, and graphics when the accelerator is not installed. It also manages the copy and paste featur e that allows text data to be transferr ed between SunOS^® and DOS.

SunPC 3.0 Loadable Modules

The SunPC pr oducts use loadable modules for UNIX kernel support. A loadable module is object code that can be dynamically linked to the kernel anytime during system operation. The advantage of loadable modules is that the system doesn’t have to be halted to load these modules and r un the SunPC softwar e. The SunPC loadable modules can be seen by using the modstat command:

The SunPC 3.0 loadable module pr ovides kernel support for the SunPC Accelerator boar d. This includes handling I/O, interr upts, and memory management. In addition, extensions to the Sun serial driver ar e provided to convert signals for PC compatibility .

The winlock module supports the Dir ect Graphics Access (DGA) featur e of OpenW indows^® Version 3. Using DGA gr eatly incr eases the display speed of an application—in this case PC graphics. The display performance will decrease if the SunPC softwar e is run on a generic X1 1R4 server .

astro%: modstat
Id Type Loadaddr      Size   B-major C-major Sysnum   Mod Name
 3 Pdrv ff031000     51000              59.             SunPC 3.0 loadable module R05
 2 Pdrv ff085000      2000              60.             winlock

SunPC 3.0 White Paper 3

SunPC Accelerator SX and DX

In designing the SunPC Accelerator , a lot of development went into determining what needed to be accelerated in har dwar e, and what could remain in softwar e. The SunPC Accelerator is a single-slot SBus car d (3” x 5”) with a 486 pr ocessor, a 32-Kbyte dir ect-mapped, write-back cache, and a custom ASIC developed by Sun. The pr ocessor comes in two flavors—a 486 SX running at a speed of 16 MHz, or a 486 DX r unning at 25 MHz. The SX designation for the 486 is dif ferent than for the 386. The only dif ference, besides the speed, between a 486 SX and DX is that the DX has a built-in floating point co-pr ocessor, while the SX does not.

Other featur es of the har dwar e accelerator include the 32-Kbyte dir ect-mapped, write-back cache. A write-back cache is mor e efficient than a write-thr ough cache, which most PCs have. Because of this advantage, the har dwar e accelerator can of fer a higher performing cache at half the size.

Lastly, the custom ASIC accelerates the VGA emulation. The ASIC allows for Super VGA modes to be available, including an 800 by 600 MS-W indows ® display driver pr ovided with the SunPC softwar e. The ASIC also mediates PC addr ess spaces with SP ARCstation^™ addr ess space and does so with high performance.

SunOS/DOS Integration

SunPC has a number of integration featur es that make it easier to work between the DOS and SunOS envir onments.

• Copy and Paste — text data can be copied and pasted between text-based

DOS applications and SunOS. This works fr om SunOS to MS-W indows, but since Windows is a graphic display , you can’t copy to SunOS.

• Network drives — allows DOS applications to access any UNIX file system,

either locally to the system or on the network. For most DOS applications, using a network drive will give good performance. If mor e performance is desir ed, the C: drive can be used. The C: drive is a SunOS data file that appears as a disk partition to DOS.

4 SunPC 3.0 White Paper — April, 1992

• Serial and parallel ports — DOS applications r equiring communications

ports use the two serial ports on the SP ARCstation. A pr operties form is available to enable xon/xof f if requir ed. The SunPC softwar e emulates 3 parallel ports to allow network printers to act as dir ectly connected printers. Additional support for PostScript and Epson FX80 printing is pr ovided.

• Keyboar d and mouse emulation — The SunPC pr oducts uses X1 1 keysyms

in establishing keyboar d layout. This allows any Sun Eur opean keyboar d to be used with SunPC pr oducts. The Sun mouse can be made to emulate a Microsoft bus mouse, which pr ovides compatibility with MS-W indows^™ and other applications.

Benchmarks

The benchmarks ar e meant for users to gauge the r elative performance of the SunPC pr oduct as compar ed to PCs. The benchmarks measur e both low-level functions and r eal application use. While car e was taken to maintain consistency , your r esults may be dif ferent.

Benchmark Systems

The SunPC system used in the benchmarks was a SP ARCstation IPX^™ . The SPARCstation IPX system was configur ed with 16 MBytes main memory , 32 MBytes of swap, and was equipped with a 207 MByte internal SCSI disk drive. The SunPC C: drive was loaded with all the benchmark and application softwar e. The same system was used for all tests of the SunPC Softwar e, Accelerator SX, and Accelerator DX.

The PCs used in the benchmark testing included a T oshiba 2000SX (CPU: Intel 80386SX-16 MHz) with 5 MBytes of memory , 40 MByte disk, and an external VGA monitor . The other PC was a 486-33 no-name clone with 8 MBytes of memory and a 200 MByte SCSI disk. On both of these systems, the benchmark and application softwar e wer e loaded and r un on the C: drive.

SunPC 3.0 White Paper 5

Low Level Benchmarks

The Byte Benchmarks (version 2.1) wer e chosen to test the low-level performance of the SunPC pr oducts—in this case the CPU, disk, and video sub-systems. The CPU tests include sorting, integer math, and string move benchmarks. The disk tests include disk seek time and file I/O thr oughput. The video tests measur e text scr olling and graphics display speed.

Low Level T est Comparison. Note: Higher number is better

The results of low level benchmarks should always be compar ed against application benchmarks. What is shown thr oughout the benchmarks is that the disk performance will be a r ecurring advantage of the SunPC pr oducts is always better than conventional PCs. This is due to the design of the emulator and how it takes advantage of the SP ARC system’s I/O bandwidth.

6 SunPC 3.0 White Paper — April, 1992

Performance Scaling with Processor

The SunPC Pr oducts take advantage of the SP ARC pr ocessor performance. The faster pr ocessor will yield better PC performance. T o show the scaling of the SunPC performance, the Byte benchmark was r un on a variety of SP ARCstation systems.

Low Level T est Comparison. Note: Higher number is bette

Spreadsheet Benchmarks

The spr eadsheet benchmark is a mar co-driven worksheet called bench13.wk1. The spr eadsheet does a number of cell operations such as data fills, copying, moving, and deleting.

SunPC 3.0 White Paper 7

The two spr eadsheets chosen to r un the benchmark wer e Lotus^® 1-2-3^® version 3.1 and Micr osoft Excel version 3.0. While a SunOS version of Lotus 1-2-3 does exist, it was inter esting to see how an application that uses extended memory will perform. Excel was chosen to understand how a popular MS-W indows application would perform.

Spreadsheet Benchmarks. Note: Lower number is better

Spreadsheets ar e very CPU intensive. While the SunPC has very good overall performance, it can’t appr oach a native PC’s performance.

8 SunPC 3.0 White Paper — April, 1992

Word Processing Benchmarks

These benchmarks test how well the SunPC pr oducts would perform with an MS-Windows wor d pr ocessing application—W ord for W indows^™ 1.0. It’s important to measur e performance based on how a user would use the application. W ith that in mind, the benchmark tested the following functions:

• How fast you can move ar ound a file — T wo actions wer e measur ed. First

was the time r equir ed to “page down” (hitting the Pg Dn key), 10 times. Second, how fast can one jump fr om one page to another .

• How fast changes can be made to the file — The wor d “bicycle” was

searched for and r eplaced with “velocipede,” 124 times.

• How fast a file can be saved.

Word Processing Benchmarks. Note: Lower number is better

SunPC 3.0 White Paper 9

Again the disk performance shown in the Goto and Save tests shows how the SunPC emulation takes advantage of the SP ARC system I/O speed.

Database

This test took a 500-KByte delimited ASCII database and used Borland^® Paradox^® version 1.3 to sort the database and generate a r eport. The database has over 6600 r ecords. The test timed file loading, sorting on one field, and sending a r eport to the scr een.

Database Benchmarks. Note: Lower number is better

Once mor e, the Disk I/O capabilities keep the SunPC pr oducts on par with their PC counterparts.

10 SunPC 3.0 White Paper — April, 1992

Performance Summary

SunPC 3.0 softwar e, although emulating an 80286, gets 80386SX overall performance in DOS text-based applications. The SunPC Accelerator gets 386-25 MHz or better performance. In some cases, like disk performance, it outperforms a 486-33 MHz. This is because the SunPC pr oducts take advantage of a faster bus, and better disk thr oughput.

The SunPC softwar e performs best with text-based MS-DOS applications. MS- Windows applications can be used with good performance with the SunPC Accelerator SX. For the best overall performance, the choice is clearly the SunPC Accelerator DX.

1

ApplicationList A

Applications known to work on SunPC 3.0:

Ability Plus

AMI Pr o 1.0

Ashton-T ate dBase III+

Ashton-T ate dBase IV

Ashton T ate MultiMate II - 286 only

Autodesk AutoCad 10

Autodesk AutoCad 1 1 (DX only)

Borland Paradox 3.5

Borland Quattr o Pro 2.0 & 3.0

Borland Superkey

Borland T urbo C++ 2.0

Brief

Carbon Copy Plus 5.0

Checkit

Computer Library

2 SunPc 3.0 White Paper— April 1992

A Crosstalk 3.61 & 3.8

DataEase

Epsilon 3.2

GEM Draw

GEM Paint

Harvar d Graphics 2.3

HP Graphics Gallery

JetSetter

Lotus 123 2.2

Lotus 123 2.3

Lotus 123 3.1

Lotus Agenda 1.0 & 2.0

Lotus Allways

Lotus Works

MS-Codeview

MS-C 6.0

MS-DOS 5.0 upgrade

MS-Word 4.0 & 5.0

MKS Mortice Kern T oolkit

MS-Window 3.0:

- After Dark

- Aldus Pagemaker 4.0

- AMI Pr o for Windows

- CrossTalk for W indows

- Excel for Windows

- Freelance for W indows

- Harvar d Graphics for W indows

- Norton desktop for W indows

- 123 for Windows

- Tetris for W indows

- Win Slueth

- Word for W indows

- WordPerfect for W indows

MS-Windows 3.1

Microsofts’s Programmer ’s Workbench

Microsoft Pr oject

Mirror II

Norton Commander 2.0

Norton Utilities 5.0 & 6.0

OfficeWriter 6.1

PCTools 5.0 & 6.0

Procomm Plus 1.0 & 2.0

Prodigy

Q&A 4.0

Qedit

QEMM 5.1

QuickBasic

Quicken 3.0 & 4.0

Sidekick

SmartComm III

Application List 3

A Spellbinder Desktop Publisher

Stackey

SuperCalc 5.0

Test Drive III

Timeline 5.0

TurboTax 92

Typografica

Wordstar 3.3 & 6.0

Ventura Publisher 2.0

Xtree Gold

386MAX

GAMES:

EYE OF THE BEHOLDER

FROG

HOPPER

JEOPARDY

LINKS

MONOPOL Y

PANGO

PC-GOLF

PCINVAD

PCPOOL

QUBERT

TEST DRIVE III

WHEEL OF FOR TUNE

4 SunPc 3.0 White Paper— April 1992

A Sun Micr osystems, Inc. 2550 Garcia Avenue Mountain V iew, CA 94043 415 960-1300 FAX 415 969-9131

For U.S. Sales Of fice locations, call: 800 821-4643 In California: 800 821-4642

Australia: (02) 413 2666 Belgium: 32-2-759 5925 Canada: 416 477-6745 Finland: 358-0-502 27 00 France: (1) 30 67 50 00 Germany: (0) 89-46 00 8-0 Hong Kong: 852 802 4188 Italy: 039 60551 Japan: (03) 221-7021 Korea: 822-563-8700 Latin America: 415 688-9464 The Netherlands: 033 501234 New Zealand: (04) 499 2344 Nordic Countries: +46 (0) 8 623 90 00 PRC: 861-831-5568 Singapor e: 224 3388 Spain: (91) 5551648 Switzerland: (1) 825 71 1 1 Taiwan: 2-514-0567 UK: 0276 20444

Elsewher e in the world, call Corporate Headquarters: 415 960-1300 Inter continental Sales: 415 688-9000